A selective agar plate medium (tannin-treated brain heart infusion agar supplemented with colistin-oxolinic acid) was developed to enumerate tannin-protein complex-degrading Streptococcus bovis in the feces of koalas. This medium was successfully used to enumerate strains from fecal samples but failed to enumerate those from pure cultures.
Streptococcus bovis is a common isolate from the alimentary tracts of ruminants (4, 6, 12, 17) and nonruminants (1, 15) . Strains of bovine origin are frequently found to belong to biotype II (mannitol nonfermenting), whereas strains of human origin, which are associated with human systemic infections, have more often been found to belong to biotype I (mannitol fermenting) (5, 7, 11, 16) . Recently, Osawa (9) reported that S. bovis biotype I isolated from koala (Phascolarctos cinereus) feces had the unique characteristic of growing on tannin-treated brain heart infusion agar (T-TBHIA) and forming a clear zone around the colony. In the same work, a strain of S. bovis biotype II used for comparison grew on T-TBHIA plates but did not form a clear zone. Strains of S. faecalis (Enterococcus faecalis) and S. faecium (Enterococcusfaecium) did not grow on this medium. On the basis of these findings, Osawa (9) suggested that S. bovis biotype I is capable of degrading the tannin-protein complex, thereby helping koalas obtain dietary protein from tanninrich eucalypts.
This report describes a selective medium used to enumerate the strains degrading the tannin-protein complexes. Such a medium would allow us to monitor the tannin-protein complex-degrading activity of the gastrointestinal microflora in koalas, whose diet consists almost exclusively of tanninrich eucalyptus leaves (3) .
The strains of S. bovis and other streptococcal and enterobacterial strains used for comparisons in this study are listed in Table 1 The plate media thus prepared were maintained at 37°C for at least 48 h in BBL GasPak pouches (Becton Dickinson and Co., Cockeysville, Md.) before being inoculated in order to avoid oxidation. All plates inoculated as described below were also incubated in BBL GasPak pouches at 37°C and are described as "incubated anaerobically" hereafter.
Large inocula of pure cultures grown on BHIA were streaked onto T-TBHIA and COT-TBHIA with a 1-,ul loop. The plates were incubated anaerobically for 72 h.
Plate cultures of S. bovis UQM 3157 (ATCC 9809) and LPKS 1, 2, 5, and 6 were subcultured anaerobically on BHIA plates for 24 h. One well-isolated colony was harvested from each plate and suspended in 10 ml of 0.25-strength Ringer solution (Oxoid; used extensively for resuspension of cells throughout the present investigation).
Tenfold serial dilutions (10' to 10-5) of the suspension were made, and from appropriate dilutions a 0.1-ml sample was spread onto BA, COBA, T-TBHIA, and COT-TBHIA with the aid of L-shaped glass rods. The inoculated plates were incubated anaerobically for 48 h for subsequent colony counts. All counts were done in triplicate.
In April 1990, fresh fecal pellets were collected directly in 20-ml sterile screw-capped tubes from the anogenital orifices of 12 captive koalas kept at Lone Pine Koala Sanctuary and transported to our laboratory within 15 min. A series of 10-fold dilutions (10-1 to 10-4) of the emulsified feces (1 g) was made in diluent, and from each dilution 0.1-ml samples were spread onto COBA and COT-TBHIA with the aid of L-shaped glass rods. The inoculated media were incubated anaerobically for 48 (Fig. 1 ).
By using a wide range of strains of S. bovis and other relevant species, the results of the present study further substantiated the view of Osawa (9) that the formation of a clear zone on T-TBHIA is a phenotypic characteristic specific to S. bovis biotype I (mannitol-fermenting strains). When BHIA was treated with tannins, a protein fraction on the surface of the medium was bound, thus forming indigestible tannin complexes. Under these conditions, the available sources of nitrogen were probably in the form of amino acids and inorganic nitrogen (i.e., NH4', N02-, and NO3-) which were not bound to tannins. Thus, it seemed that T-TBHIA provided a very stringent nutritional environment for bacteria that require digestible proteins for their growth. T-TBHIA allowed S. bovis and enterobacteria (E. coli and P. mirabilis) to grow but inhibited the growth of other streptococci, including S. faecalis, S. faecium, S. equi, S. lactis, and S. agalactiae. Several researchers (8, 14, 18) have stated that S. bovis appears to be the least nutritionally demanding of the streptococci, with many strains of S. bovis being able to use ammonium salts as a sole source of nitrogen. Simi- larly, many enterobacteria, including E. coli and P. mirabilis, can utilize inorganic nitrogen compounds for their growth (2) .
The growth of enterobacteria on T-TBHIA was, however, a major problem in detecting S. bovis in feces. Osawa and Mitsuoka (10) presented evidence that the viable counts (log CFU per gram of feces) of enterobacteria (6.2 to 7.4) were much higher than the counts of streptococci (3.0 to 3.5) in feces of captive koalas. Thus, when fresh fecal suspensions were incubated on a plate of T-TBHIA, colony formation of S. bovis was frequently overwhelmed by massive growth of enterobacteria. By incorporating a combination of colistin and oxolinic acid into T-TBHIA, this problem was successfully solved; the growth of enterobacteria was inhibited without any adverse effect on either colony morphology or clear-zone formation of S. bovis on COT-TBHIA. Petts (13) demonstrated that colistin-oxolinic acid has an excellent selective ability for the isolation of streptococci. In the same study he also found that there was no significant difference between the colony counts of streptococci on Columbia BA with and without supplmentation of this selective agent. The results of the present study are consistent with his finding.
Although it was found that COT-TBHIA is a very useful medium for the enumeration of S. bovis biotype I contained in fresh koala feces, this was not the case with pure cultures of S. bovis. Further work is in progress to determine whether this anomaly reflects a genetically unstable trait of S. bovis biotype I or predisposed selection by the harsh conditions of the tannin-containing media. 
